Abstract
Introduction
Dhaka, Bangladesh, was discovered to have one of the highest air lead level in the world 1 . Almost 90% of the children has elevated blood lead level (BLL) in Dhaka 2 . BLL at the urban industrial area of Bangladesh is significantly higher than those at the rural and urban nonindustrial areas 3 . Diagnosis of lead exposure is based on blood lead level measured in micrograms of lead per deciliter of blood (µgm /dl). World Health Organization (WHO) states that BLL of 10 µgm /dl or above is abnormal 4 . The purpose of this study was to asses IQ and peripheral nerve function in children of urban industrial area of Dhaka to evaluate the neurological effect of environmental lead exposure.
Lead poisoning can occur from both occupational and environmental source 5 . Lead is toxic to many organs and tissues including nervous systems 6 . Lead is much more harmful to children than adults because it can affect children's developing nerves and brains 7 . Peripheral nervous system (PNS) effects are more prominent in adults and central nervous system (CNS) effects are more prominent in children 8 .While heavy exposure to inorganic lead is capable of inducing symptomatic neuropathy, subclinical neuropathy is more common [9] [10] [11] [12] . This study assessed the relationship of blood lead level with IQ for CNS effect and peripheral nerve function for PNS effect in lead exposed children.
An intelligence quotient (IQ) is a score derived from one of several different standardized tests designed to assess intelligence. The scoring of modern IQ tests such as the Wechsler Intelligence Scale is now based on standard scoring of the subject's rank order on the test item content with the median score set to 100, and a standard deviation of 15. The effect of lead on children's cognitive abilities takes place at very low levels 13 . Between the blood lead levels of 5 and 35 µgm /dl, an IQ decrease of 2-4 points for each μg/dL increase is reported in children. 
Results
The current study was conducted in 84 primary school children of 6 to 12 years age. BLL range was 3.6 to 31. 15 showed blood lead level varied by gender, educational level of parents, poverty index ratio and race; mean BLL was higher for males than females and varied inversely with poverty index ratio and educational level of parents. In present study BLL was high in boys, in income group<5000Tk/month, in group of mothers with upto primary education, in group of fathers with upto primary education and in group of mothers with occupation of service including garments worker. 14 studied on 142 children 10 years old, in Araihazar, Bangladesh showed their mean Full scale IQ, Verbal IQ, and Performance IQ were 64±11.6, 70.8±12.2 and 63.9±11.9 respectively. In the current study, it was found that IQ of children decreased in a linear trend with increasing blood lead level, which is consistent with previous studies (Lanphear, 2005; National Research Council, 1993; Schwartz, 1994; Pocock. 1994; Chen, 2005; Herbert, 1990) 15-20 .
After adjustment for sex, Hb%, monthly income, occupation of father, occupation of mother, educational level of father, educational level of mother, verbal IQ, performance and full scale IQ have negative association with blood lead level (p<0.001). The findings of the present study are consistent with previous studies (Herbert, 1990; Bellinger, 2004; Bellinger, 2008) [20] [21] [22] .
Several previous studies showed different degrees of loss of IQ points for each microgram per deciliter increase in BLL e.g. a 0.87 point decrease in IQ for each microgram per deciliter increase in BLL (Canfield, 2000) 23 ; a 0.99 point decrease in IQ for each microgram per deciliter increase in BLL (Lanphear,2005) 15 . In present study, decrement in verbal IQ, performance and full scale IQ associated with 1 microgram per deciliter increase in blood lead concentration was 0.99, 0.86 and 0.95 respectively.
Traditionally the neuromuscular disorder associatedwith lead poisoning has been purely motor. But after a critical ORIGINAL ARTICLE 24 concluded that there were no substantive differences in NCS between the asymptomatic workers and normal controls. This result is consistent with present study findings as no substantive differences were found in NCS between the asymptomatic rise of BLL and normal controls.
Jiann-Horng Yeh (1995) 25 reported that early conduction abnormalities in lead neuropathy are manifested by prolonged distal latencies rather than a slowing of NCV. In this study no abnormalities were found in distal latency. But all the participants were asymptomatic and BLL of them were not as much elevated compared to their study.
Joel Schwartz (2001) 26 performed clinical and electrophysiological evaluation in 202 five to nine year-old children living near a lead smelter in Idaho. Blood lead levels ranged from 13 to 97 µgm /dl. There was no clinical feature of neuropathy in those children. But asymptomatic increase of BLL was associated with slowing of nerve conduction velocity in motor nerves. In this study, the age group was nearly similar (6 to 12 year). BLL was much lower (3.6-31.9 µgm /dl) in the study comparison to previous study. No clinical feature of neuropathy was found in the children; which is similar to other study finding. No difference was found in electrophysiological evaluation; which is contrary to previous study finding. One explanation to this finding is that, BLL of this current study subjects were significantly low.
In a developing country like Bangladesh, lead poisoning seems to be a matter of concern both in occupational and environmental aspects.In this studyhigher blood lead level had a significant negative impact on IQ level of school children and impairs their neuropsychological development. No significant association was found between BLL and neuropathy probably because the BLL of the environmental lead exposed children was not that much raised and the duration of exposure was small to cause neuropathy.
